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(54) ADHESIVE FOR ELECTROLESS PLATING, ADHESIVE LAYER FOR ELECTROLESS 
PLATING AND PRINTED WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To establish an adhesive technique for electroless plating 
capable of stably providing a printed 3 wiring board excellent in peel strength even in wiring 
having higher density and higher in pattern precision. 

SOLUTION: In this printed circuit board, a homogeneous mixture of a photosensitive resin 
and a thermoplastic resin is used as a heat resistant resin matrix of an adhesive for 
electroless plating, this mixture is moreover subjected to hardening treatment to form a 
homogeneous resin composite body having a pseudo uniformly compatibilized structure, a co- 
continuous structure or a spherical domain structure, this resin composite body is used as an 
adhesive layer for electroless plating, and furthermore, the adhesive layer for electroless 
plating is formed on a substrate. In this way, the resin matrix of the adhesive layer for 
electroless plating is made tough without deteriorating its heat resistance, electrical insulating 
properties and chemical stability, and the printed wiring board excellent in peel strength even 
in wiring having higher density and higher in pattern precision can stably be provided. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation 
may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention is especially higher-density 
about the printed wired board which used the adhesives for 
nonelectrolytic plating, the adhesives layer for nonelectrolytic 
plating, and it, and is a proposal about the adhesives technology for 
nonelectrolytic plating in which it is stabilized and the printed wired 
board which is excellent in peel strength also in high wiring of 
pattern accuracy can be provided. 
[0002] 

[Description of the Prior Art]In recent years, the thing of the 
densification by the fine pattern corresponding to [ in connection 
with progress of electronic industry ] a miniaturization or 
improvement in the speed of the electronic device in the patchboard 
which mounts a printed circuit board and LSI, and high reliability is 
called for. 

[0003]For this reason, these days, after applying adhesives to a 
substrate face, forming an adhesives layer as a method of forming a 
conductor in a patchboard and roughening the surface of this 
adhesives layer, the additive process which performs nonelectrolytic 
plating and forms a conductor is capturing the spotlight. In order 
according to this method to perform nonelectrolytic plating and to 
form a conductor after resist formation, it is higher-density than the 
etched foil method (subtractive process) that etching performs 
pattern formation, and there is the feature which can produce high 
wiring of pattern accuracy by low cost. 

[0004]In such an additive process, the method of providing the 




Y/////y//// i: l 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/Tokujitu/PAJdetail.ipdl?N0000=60&N0120=01&N2001=2&N3001=2001-192844 (1 of 27)1/8/2011 12:01:33 AM 



Search Result 

detailed unevenness by chemical etching in the conductor forming | 

face side of an adhesives layer is conventionally known as a means | 

to improve the adhesion (henceforth "peel strength") of a conductor | 

and an adhesives layer. Since the unevenness provided in the | 

adhesive layer surface is filled up with plating metal, such as copper | 

plating, according to this method, peel strength is improvable | 

according to the anchor effect by that unevenness. An improvement | 

of the peel strength by such an anchor effect is made by enlarging | 

intensity of the heat resistant resin matrix which generally constitutes | 

enlarging destructive area, a conductor metal, or adhesives. | 

[0005] | 

[Problem to be solved by the invention] However, it is higher- | 

density, and in the latest additive type printed wired board as which | 

high wiring of pattern accuracy is required, in order to form the | 

minute pattern of a resist with sufficient accuracy, it is necessary | 

[ it ] to make small the anchor formed by surface roughening of an | 

adhesives layer. Therefore, in the above-mentioned conventional | 

technology, if an anchor is made small, as a result of destructive §j 

area's becoming small, peel strength produced the problem of falling | 

remarkably. | 
[0006]In order to solve this problem, there is the method of 
enlarging intensity of the heat resistant resin matrix which 

constitutes a conductor metal or adhesives. However, according to an | 

inventor's experiment, by the conventional printed wired board using | 

thermosetting resin and a photopolymer as a heat resistant resin | 
matrix which constitutes adhesives, using copper as a conductor 
metal. It turned out that exfoliation of the electroless plating film 
which forms a conductor is produced by destruction of a heat 
resistant resin matrix. That is, he has noticed that the cause of a fall 

of the above-mentioned peel strength is in the insufficient strength of I 
the heat resistant resin matrix which constitutes adhesives. 
[0007]Then, in order to solve the above-mentioned problem which 
conventional technology has, the main purpose of this invention, 
Without reducing heat resistance, electric insulation, and chemical 

stability, are the heat resistant resin matrix which constitutes | 

adhesives in carrying out toughening, and other purposes of this | 

invention, It is in providing the adhesives layer for nonelectrolytic ; 
plating which is excellent in adhesion with an electroless plating 

film, and the purpose of further others of this invention is higher- | 

density, and there is in establishing the technology in which it is | 

stabilized and the printed wired board which is excellent in peel | 

strength also in high wiring of pattern accuracy can be provided. | 

[0008] | 

[Means for solving problem]As a result of inquiring wholeheartedly | 

about an intensity improvement of the heat resistant resin matrix I 

which constitutes adhesives towards realization of the above- | 

mentioned purpose, inventors as a heat resistant resin matrix which | 

constitutes adhesives, By using the resin complex which hardens this | 

further as an adhesives layer using mixed resin of an unhardened I 

photopolymer and thermoplastics, Even if the anchor depth formed | 

of roughening treatment was small, it found out that the printed | 

wired board which is excellent in bond strength with a conductor | 

metal could be provided, and thought out to this invention. I 

[0009](1) — the adhesives for nonelectrolytic plating of this | 

invention, [ namely, ] The heat resistant resin powder [ finishing / | 
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curing treatment ] which is fusibility to acid or an oxidizer, In the | 

adhesives for nonelectrolytic plating distributed in the heat resistant | 

resin matrix which is not hardened [ which serves as poor solubility | 

to acid or an oxide when curing treatment is performed ], Said heat | 

resistant resin matrix comprises a mixture which adjusts the | 

compatibility of an unhardened photopolymer and thermoplastics, | 

and being in a compatible state or an immiscible state, and | 

dissolving into a solvent has [ said mixed resin ] preferred things. | 

When this mixed resin is in a compatible state and this is hardened, | 

the false uniform compatible structure, co-continuous structure, and | 

spherical domain structure which are mentioned later can be | 

acquired by adjusting phase separation speed and a cure rate. When | 

this mixed resin is in an immiscible state, spherical domain structure | 

can be acquired by stiffening this as it is. | 

(2) The adhesives layer for nonelectrolytic plating of this invention, | 
By performing curing treatment to the adhesives for nonelectrolytic | 
plating given in the above (1), it comprises a resin complex formed | 
on the base substance, and, as for the resin complex, it is preferred §j 
that a photopolymer and thermoplastics form either false uniform §j 
compatible structure, co-continuous structure and spherical domain 
structure. As a base substance, the thing of various form including 

the substrate containing the printed wired board in which the 

conductor circuit was formed, and fibrous and the shape of a rod-like | 

ball can be used. I 

(3) The printed wired board of this invention is a printed wired board I 
which forms the adhesives layer for nonelectrolytic plating given in | 
the above (2) on a substrate, forms a roughened surface in the 

surface (conductor forming face) of that adhesives layer for | 
nonelectrolytic plating, and forms a conductor circuit on that 

roughened surface. | 

[0010] 1 

[Function](l) The feature of the adhesives for nonelectrolytic plating I 
of this invention is that it comprises a mixture of an unhardened 

photopolymer and thermoplastics as that adhesives matrix. Thereby, | 

toughening of the resin matrix of the above-mentioned adhesives can | 
be carried out, without reducing heat resistance, electric insulation, 

and chemical stability. As for the above-mentioned adhesives for I 

nonelectrolytic plating, it is desirable to mix unhardened a | 

photopolymer and thermoplastics homogeneously in the state of | 

compatibility. | 

[00 1 1 ]The Reason for using here mixed resin of a compatible state | 

which was mentioned above as a heat resistant resin matrix of the | 

adhesives for nonelectrolytic plating is easily controllable [ the resin | 

structure of the resin complex which consists of a photopolymer | 

obtained by hardening and thermoplastics ] by the curing conditions. | 

[00 12] After carrying out melting of the thermoplastics into a solvent | 

with the method and heating in which resin is dissolved as a method | 

for carrying out mixture dispersion of unhardened a photopolymer | 

and thermoplastics homogeneously in the state of compatibility, I 

there are the method of mixing a photopolymer, etc. Especially, the I 

method of dissolving resin is suitably used into a solvent. This | 

Reason has good workability and is because resin can be dissolved at | 

low temperature. As the above-mentioned solvent, there are I 

dimethylformamide (DMF), a normal methyl pyrroline boss (NMP), I 

a methylene chloride, etc., for example. | 
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[00 1 3] As for a heat resistant resin matrix, in the adhesives of this | 

invention, it is desirable for the compounding ratio of an unhardened | 

photopolymer and thermoplastics to be 1 5 - 50wt% in the content of | 

thermoplastics. When content of thermoplastics cannot raise the | 

toughness of an adhesives layer and exceeds 50wt% on the other | 

hand less than [ 15wt% ], this Reason is difficult to apply and is | 

because it becomes difficult to form a smooth and uniform adhesives | 

layer. | 

[0014]The viscosity of the adhesives for nonelectrolytic plating of | 

this invention is 25 ** measurement, and it is desirable that it is 0.5 - 1 

10 Pa-s. This is because leveling nature falls, a smooth adhesion side | 

cannot be acquired, sedimentation of heat resistant resin powder will 1 

not be able to be caused, and sufficient roughened surface will not be | 

able to be acquired by less than 0.5 Pa-s on the other hand but | 

adhesion with an electroless plating film will fall, if 10 Pa-s is | 

exceeded. | 

[0015](2) The feature of the adhesives layer for nonelectrolytic | 

plating of this invention is at the point of using the resin complex of §j 

a photopolymer and thermoplastics, as that resin matrix. Thereby, §j 
the adhesives layer for nonelectrolytic plating which is excellent in 
adhesion with an electroless plating film can be provided. 
[0016]Here the Reason for using the resin complex of a 
photopolymer and thermoplastics as a heat resistant resin matrix of 
an adhesives layer, It is because toughening of the whole resin 
matrix can be attained, without reducing heat resistance, an elastic 
modulus, electric insulation, and chemical stability, as a result of 
becoming possible to reveal both the characteristic physical 
properties which a photopolymer shows, and toughness peculiar to 

thermoplastics, if a resin complex is used. ilj 

[00 17] As for the above-mentioned resin complex, in this adhesives I 

layer for nonelectrolytic plating, it is desirable to form false uniform I 
compatible structure, co-continuous structure, or spherical domain 
structure. The thermosetting resin or the photopolymer which (a), 

false uniform compatible structure shows a what is called LCST type I 

(Low Critical Solution Temperature) phase diagram here, The | 

particle diameter of a composition resin particle is below 0. 1 mum in | 
the measured value by transmission electron microscope 

observation, and the glass-transition-temperature peak value of resin | 

by dynamic viscoelasticity measurement as used in a resin complex | 

with thermoplastics means the state of being one. This state is close | 

to the ideal mixed state of resin. | 

An inventor is the new concept invented uniquely. | 

The conditions of dynamic viscoelasticity measurement [ in / here / | 

this invention ] are parts for vibrational frequency 6.28 rad/sec and | 

heating-rate/of 5 **. Namely, this false uniform compatible structure | 

maintaining physical properties peculiar to photopolymers, such as | 

thermosetting resin, such as an epoxy resin, or an acrylic resin. It is a | 

more homogeneous structure which shows the introductory effect | 

beyond physical properties peculiar to thermoplastics, such as I 

polyether sulphone (PES), and the interaction of thermosetting resin | 

or a photopolymer, and thermoplastics is very strong. Even if the | 

structure of this resin complex etches the fracture of that using the | 

solvent in which thermoplastics is dissolved, the surface state is I 

[ etching before ] almost changeless, and understands it from a | 

homogeneous thing. As for each disruptive strength and tensile | 
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strength of that, the resin complex which forms such a false uniform | 

compatible structure shows a value higher than the case of each | 

composition sole resin. | 

[0018]The effect by the structure of such a resin complex becomes | 

remarkable especially, when the content of the thermoplastics (for | 

example, PES) in said complex is 1 5 - 50wt% in solid content. The | 

content of thermoplastics this Reason less than [ 15wt% ], It is | 

because there are few thermoplastics molecules which become | 

entangled with the meshes of a net of a resinous principle, so the | 

interaction of a between [ thermosetting resin or a photopolymer, and §j 

thermoplastics ] will become small by reduction of the point | 

constructing a bridge if the effect of toughening is not fully | 

demonstrated but the content of thermoplastics exceeds 50wt% on | 

the other hand. | 

[00 19] Such a false uniform compatible structure dissolves | 

thermoplastics in a solvent if needed, and mixes it with unhardened | 

thermosetting resin or a photopolymer uniformly. | 

Then, it is 0. 1 at the measured value according the particle diameter | 

of a composition resin particle to transmission electron microscope | 
observation making a cure rate quick and/or by making phase 
separation speed late. It is formed by using below mum. 

[0020]As the 1st method, when using a photopolymer, specifically, 
It is made to harden with the cure rate exceeding the point 
determined by the photo-curing factor of a photopolymer, for 

example, an initiator and a sensitizer, the photosensitive monomer, | 

an exposing condition, etc. forming [ false uniform phase ], On the | 
other hand, when using thermosetting resin, there is the method of 
stiffening with the cure rate exceeding the point determined by one 

sort or two sorts or more of factors chosen from among the curing | 

temperature of thermosetting resin, the kind of hardening agent, and I 

the existence of photosensitive grant forming [ false uniform phase ]. | 

The point here forming [ false uniform phase ] means the lower limit I 

of a cure rate which can acquire the false uniform compatible | 

structure where the particle diameter of the resin particle which | 

constitutes a complex is below 0. 1 mum in the measured value by | 

TEM observation. | 

[0021]There is the method of stiffening at the phase separation speed | 

which does not exceed the point determined as the 2nd method by | 

the crosslinking density of an unhardened photopolymer or | 

unhardened thermosetting resin or any one or more sorts of factors of | 

a molecular weight forming [ false uniform phase ]. With the | 

measured value according [ the particle diameter of the resin particle | 

which constitutes a complex with the point here forming / false I 

uniform phase ] to TEM observation The upper limit of phase I 

separation speed which can acquire the false uniform compatible | 

structure which is 0. 1 micrometer or less is meant. | 

[0022]There is the method of stiffening at the phase separation speed I 

which is a cure rate exceeding the above-mentioned point forming I 

[ false uniform phase ] as the 3rd method, and does not exceed the | 

above-mentioned point forming [ false uniform phase ]. This means | 

a method in case the factor which determines a cure rate and phase I 

separation speed influences mutually. I 

[0023]Next, the correlation of the factor of the versatility mentioned | 

above which determines a cure rate or phase separation speed is | 
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explained. First, if other factor conditions are set constant, it is | 

necessary to make it harden about the factor which determines a cure | 

rate with the cure rate exceeding the point determined by photo- | 

curing factors, such as photopolymers, for example, an initiator and a | 

sensitizer, such as acrylic resin, a photosensitive monomer, and an | 

exposing condition, forming [ false uniform phase ]. When using | 

thermosetting resin instead of the above-mentioned photopolymer, a | 

cure rate becomes quick, so that the curing temperature of ** | 

thermosetting resin is high. Therefore, if thermosetting resin is | 

hardened exceeding the lower limit of curing temperature required to | 

obtain the cure rate exceeding the point forming [ false uniform | 

phase ], the structure of the resin complex obtained will turn into | 

false uniform compatible structure. | 

** A cure rate becomes quick like a hardening agent with short gel | 

time. Therefore, if thermosetting resin is hardened using a hardening | 

agent which does not exceed the upper limit of gel time required to | 

obtain the cure rate exceeding the point forming [ false uniform 1 

phase ], the structure of the resin complex obtained will turn into §j 

false uniform compatible structure. | 
** A cure rate becomes quick, so that photosensitivity is given. 

Therefore, when other factor conditions give photosensitivity to resin | 

in the combination which forms false uniform compatible structure, | 

the resin complex obtained serves as a more homogeneous false I 
uniform compatible structure. Methods of giving photosensitivity 
include the method of introducing a sensitization group into 

thermosetting resin or thermoplastics, and the method of blending a | 
photosensitive monomer, and a photoinitiator and a photosensitizer 

may be blended if needed. However, when giving photosensitivity to | 

thermosetting resin, or in giving a photosensitive monomer in order I 

to raise the resolution of development. The compatibility of | 

unhardened thermosetting resin or an unhardened photopolymer, and I 
thermoplastics will fall, and phase separation will be caused 

comparatively (see drawing 10 - 12) also at low temperature. For this I 
reason, when giving the case where photosensitivity is given to 

thermosetting resin, and a photosensitive monomer, false uniform | 

compatible structure can be acquired by carrying out vacuum drying | 

of the adhesives at low temperature (30-60 **) if needed, carrying I 

out exposure hardening of this once, and subsequently heat- | 

hardening (80-200 **). | 

[0024] If such a fact is taken into consideration, when the number of | 

the above-mentioned change factors is one, one value of the factor I 

corresponding to the point forming [ false uniform phase ] will be | 

decided in composite-izing of a photopolymer or thermosetting resin, | 

and thermoplastics. So, when the above-mentioned change factor is | 

two or more sorts, the value of the factor corresponding to the point I 

forming [ false uniform phase ] can consider various combination. I 

With namely, the measured value according [ the particle diameter of | 

a composition resin particle ] to TEM observation The combination | 

which shows a cure rate which is set to 0. 1 micrometer or less can be I 

selected. | 

[0025]Next, about the factor which determines phase separation | 

speed, if other factor conditions are set constant, phase separation | 

cannot get up easily (phase separation speed becomes slow), so that I 

the crosslinking density of ** unhardened photopolymer or, and | 

thermosetting resin is high. Therefore, if it hardens using the | 
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unhardened photopolymer or non-heat-of-hardening hardening resin I 

which has the crosslinking density exceeding the lower limit of I 

crosslinking density required to obtain the phase separation speed I 

which does not exceed the point forming [ false uniform phase ], the I 

structure of the resin complex obtained will turn into false uniform I 

compatible structure. I 

** Phase separation cannot get up easily (phase separation speed I 

becomes slow), so that the molecular weight of an unhardened I 

photopolymer or non-heat-of-hardening hardening resin is large. I 

Therefore, if it hardens using the unhardened photopolymer or non- I 

heat-of-hardening hardening resin which has a molecular weight I 

exceeding the lower limit of a molecular weight required to obtain I 

the phase separation speed which does not exceed the point forming I 

[ false uniform phase ], the structure of the resin complex obtained I 

will turn into false uniform compatible structure. I 

[0026]If such a fact is taken into consideration, when the number of I 

the above-mentioned change factors is one, one value of the factor I 

corresponding to the point forming [ false uniform phase ] will be I 

decided in composite-izing of a photopolymer or thermosetting resin, I 
and thermoplastics. So, when the number of the above-mentioned 
change factors is two, the value of the factor corresponding to the 
point forming [ false uniform phase ] can consider various 
combination. With namely, the measured value according [ the 
particle diameter of a composition resin particle ] to TEM 
observation The combination which shows phase separation speed 
which is set to 0. 1 micrometer or less can be selected. 
[0027]As for this epoxy resin, although an epoxy resin can be used 

as thermosetting resin in such a false uniform compatible structure of I 
a resin complex, it is desirable to use about 100 to 1000 thing by a 

weight per epoxy equivalent. As for this Reason, a weight per epoxy I 

equivalent is 100. When it is difficult to manufacture the epoxy resin I 
of the following and exceeds 1000 on the other hand, It is hard to 
mix with thermoplastics, such as PES, moreover, due to the fall of 
Tg point, if it heats for hardening, phase separation will be caused, 

and it is from a stake acquiring false uniform compatible structure. I 

As for the molecular weight of this epoxy resin, 300-10000 is j 

desirable. The molecular weight of an epoxy resin of this Reason is | 

300. In the following, it is because the molecular weight between the | 

points constructing a bridge is too small and sufficient heat | 

resistance is not obtained. It is because compatibility with | 

thermoplastics will fall on the other hand if 10000 is exceeded. As | 

for the molecular weight of this PES, although PES can be used as I 

thermoplastics, it is desirable that it is 3000-100000. This is because I 

a compatible state with thermosetting resin or a photopolymer cannot I 

be formed if the effect of the improvement in toughness of false 1 

uniform compatible structure of the molecular weight of PES by less I 

than 3000 is not acquired but 100000 is exceeded on the other hand. I 

[0028]The resin complex obtained by a method which was explained I 

above is provided with the characteristic physical properties which 1 

photopolymers which thermosetting resin, such as an epoxy resin, I 

shows, such as characteristic physical properties or acrylic resin, I 

show, and it can show a property value still higher than the original I 

physical properties of thermoplastics, such as PES. That is, the PES 1 

modified epoxy resin and PES conversion acrylic resin concerning I 

this invention have the toughening effect of an epoxy resin or an I 
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acrylic resin which becomes higher than PES independent resin | 

strength, and is not in the former. | 

[0029](b) — co-continuous structure — thermoplastics, such as PES, 1 

— the inside of a rich matrix — photopolymers, such as acrylic resin, | 

— the composite construction in which the rich spherical particle | 
connected mutually exists is meant (carrying out in the Inoue ** — | 
etc. -- POLYMER, 30, and p662 (1989) reference). The structure of | 
this resin complex is known from thermoplastics Rich's matrix | 
portion melting and only spherical particles, such as connected | 
acrylic resin, being observed, when the fracture of that is etched | 
using the solvent in which thermoplastics is dissolved. Since | 
thermoplastics excellent in toughness exists as a continuous phase, | 
the resin complex which forms such co-continuous structure serves | 
as resin tougher than a thing photopolymer independent [, such as | 
acrylic resin, ]. | 
[0030](c) Spherical domain structure refers to the structure in the | 
state where the spherical domain which consists of photopolymers is | 
carrying out uniform dispersion independently mutually, mainly into | 
the resin matrix of thermoplastics. The structure of this resin §j 
complex is known from thermoplastics Rich's matrix portion melting | 
and only the spherical particle of the photopolymer which is carrying | 
out uniform dispersion independently being observed, when the 
fracture of that is etched using the solvent in which thermoplastics is | 
dissolved. The resin complex which forms such spherical domain 
structure serves as resin which has toughness from the case where it I 
is photopolymer independent, in the "sea" of thermoplastics since the | 
spherical particle of a photopolymer is distributing. | 
[003 l]The effect by the co-continuous structure and spherical 
domain structure of such a resin complex becomes remarkable ilj 
especially, when the content of the thermoplastics (for example, | 
PES) in said complex is 15 - 50wt% in solid content. The content of I 
thermoplastics this Reason less than [ 15wt% ], It is because there 

are few thermoplastics molecules which become entangled with the | 
meshes of a net of a resinous principle, so the interaction of a 

between [ a photopolymer and thermoplastics ] will become small by | 

reduction of the point constructing a bridge if the effect of | 

toughening is not fully demonstrated but the content of | 

thermoplastics exceeds 50wt% on the other hand. | 

[0032]The mean particle diameter of the spherical particle which | 

constitutes co-continuous structure or spherical domain structure | 

exceeds 0. 1 micrometer, respectively, and, as for such a resin | 

complex, it is desirable that it is 5 micrometers or less. This is | 

because it is difficult for the mean particle diameter of said spherical | 

particle to make co-continuous structure and spherical domain | 

structure form in 0. 1 or less micrometer, an improvement of I 

toughness cannot be aimed at but the sensitization characteristic and | 

heat resistance will moreover also fall on the other hand, if it exceeds | 

5 micrometers. | 

[0033]The co-continuous structure or spherical domain structure I 

mentioned above, ** Control the substitutional rate of the functional | 

group and sensitization group which participate in heat curing of | 

thermosetting resin, or adjust the kind of ** photopolymer, and a | 

molecular weight, and mix thermoplastics with unhardened I 

thermosetting resin or a photopolymer in compatibility or the I 

immiscible state. | 
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Then, it is formed by making a drying condition and curing | 

conditions adjust by exceeding 0. 1 micrometer and the mean particle | 

diameter of the spherical particle to constitute being 5 micrometers | 

or less. | 

As the above-mentioned resin matrix, a photopolymer or | 

thermosetting resin may be used and thermoplastics may be used as | 

resin which forms the spherical domain which connected or became | 

independent mutually. | 

[0034]As for the resin complex which constitutes the adhesives layer | 

of this invention, as explained above, it is desirable to form false | 

uniform compatible structure, co-continuous structure, or spherical | 

domain structure, but the way which forms false uniform compatible | 

structure especially, Since higher resin strength is obtained rather | 

than forming co-continuous structure or spherical domain structure, | 

it is more preferred as a resin matrix of an adhesives layer to make | 

false uniform compatible structure form. | 

[0035]As for the adhesives layer of this invention, it is desirable for | 

that thickness to be 10 - 200 mum. This is because it is hard to | 

remove the solvent in adhesives and desiccation and hardening are | 
difficult, when peel strength falls and it exceeds 200 mum on the 
other hand in the case where the thickness of an adhesives layer is 

less than 10 micrometers. I 

[0036](3) The feature of the printed wired board of this invention, | 
On a substrate, the heat resistant resin powder [ finishing / curing 
treatment ] which is fusibility to acid or an oxidizer, Curing 
treatment is performed, it is provided by the adhesives layer 
distributed to an oxidizer in the heat resistant resin matrix which is 

poorly soluble, and to the conductor forming face of this adhesives | 

layer. The roughened surface by dissolution removal of heat resistant I 

resin powder is formed, it is the printed wired board by which the | 

conductor circuit is further provided on the roughened surface, and I 

said heat resistant resin matrix is at the point which comprises a resin I 
complex of a photopolymer and thermoplastics. Here, as for said 
resin complex, it is desirable to form false uniform compatible 

structure, co-continuous structure, or spherical domain structure. As | 

for said roughened surface, it is desirable that it is Rmax=l- | 

20micrometer. This is because it will become difficult to | 

manufacture the printed wired board of the fine pattern below pattern | 

interval 100 mum if adhesion strength is not obtained but it exceeds | 

20 micrometers in less than 1 micrometer. | 

[0037] Since toughening of the heat resistant resin matrix which | 

constitutes an adhesives layer can be carried out according to such a | 

printed wired board, without reducing heat resistance, an elastic | 

modulus, chemical stability, and electric insulation, It is higher- | 

density, and it is stabilized and the patchboard which is excellent in | 

peel strength also in high wiring of pattern accuracy can be provided. | 

[0038]In the adhesives for nonelectrolytic plating, the adhesives | 

layer for nonelectrolytic plating, and printed wired board of this | 

invention that was explained above, As a photopolymer used for the I 

heat resistant resin matrix which constitutes the adhesives for | 

nonelectrolytic plating, what acrylic-ized the functional group of | 

acrylic resin, such as poly methyl methacrylate, or thermosetting | 

resin 100% is preferred. Here as a photoinitiator important as a I 

photo-curing factor of this photopolymer, Intramolecular joint | 

cleavage types, such as benzoisobutyl ether, benzyl dimethyl ketal, a | 
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diethoxyacetophenone, ASHIROKI SIMM ester, a chlorination | 

acetophenone, and a hydroxyacetophenone, It is used preferred [ any | 

one or more sorts ] for intramolecular hydrogen drawing dies, such | 

as benzophenone, a Michler's ketone, dibenzosulfone, 2- | 

ethylanthraquinone, and isobutyl thioxanthone. As an optical start | 

auxiliary agent, Triethanolamine, a Michler's ketone, 4,4- | 

diethylamino benzophenone, 2-dimethylaminoethyl benzoic acid, 4- | 

dimethylamino ethyl benzoate, 4-dimethylaminobenzoic acid (n- | 

butoxy) ethyl, 4-dimethylamino isoamyl benzoate, Any one or more | 

sorts, such as 4-dimethylaminobenzoic acid 2-ethylhexyl and | 

polymerization nature tertiary amine, are used. As a sensitizer, a | 

Michler's ketone, IRGACURE 65 1 , isoprophylthioxanthone, etc. are | 

preferred, and some which act as a sensitizer have them in the above- | 

mentioned photoinitiator. The composition ratio of the above- | 

mentioned photoinitiator and a sensitizer is the photopolymer 100, 1 

for example. As opposed to a weight section, Benzophenone/ | 

Michler's-ketone =5 weight section / 0.5 weight-section IRGACURE | 

1 84 / IRGACURE 65 1 =5 weight section / 0.5 weight-section | 

IRGACURE 907 / isoprophylthioxanthone =5 weight section / 0.5 A | 
weight section is preferred. As the photosensitive monomer which 
constitutes a photopolymer, or photosensitive oligomer, epoxy 

acrylate, epoxy methacrylate, urethane acrylate, polyester acrylates, | 

poly styryl methacrylate, etc. are used suitably. I 
[0039]The resin to which the sensitization group was made to give 

can be used for thermosetting resin etc. instead of the photopolymer I 
used for the heat resistant resin matrix in this invention. As this 

thermosetting resin, amino resin, such as phenol resin, melamine | 

resin, and urea resin, an epoxy resin, epoxy conversion polyimide | 

resin, unsaturated polyester resin, polyimide resin, urethane resin, ilj 

diallyl phthalate resin, etc. can be used. This is because these resin is I 

excellent in thermal and an electrical property. What replaced a part I 

of functional group which contributes to heat curing selectively with | 
the sensitization group can be used for this thermosetting resin, for 
example, the 5 to 70% acrylic ghost of an epoxy resin, etc. are 

preferred for it. | 

[0040]As thermoplastics used for the above-mentioned heat resistant | 

resin matrix, Polyether sulphone (PES), polysulfone (PSF), | 

polyphenylene sulfide (PPS), Polyether ether ketone (PEEK), | 

polyacetal, polycarbonate, Engineering plastics, such as polyether | 

imide (PEI), phenoxy resin, polystyrene, polyethylene, polyarylate, | 

polyamidoimide, polyoxy benzoate, polyvinyl chloride, polyvinyl | 

acetate, etc. can be used. This is because these thermoplastics has | 

high heat resistance, it is tough and it can moreover dissolve with I 

thermosetting resin by using a solvent. | 

[0041]Especially, it is preferred for the thermosetting resin and I 

thermoplastics which were mentioned above that they are an epoxy I 

resin and polyether sulphone, respectively. This is because mixture | 

dispersion of the epoxy resin and PES which are the ingredients of a | 

resin matrix is carried out with solvents, such as methylene chloride I 

and dimethylformamide, and false uniform compatible structure, co- | 

continuous structure, and spherical domain structure can be formed | 

easily. For example, when using the mixed stock of an epoxy resin | 

and PES and a PES modified epoxy resin forms false uniform I 

compatible structure as a heat resistant resin matrix which constitutes | 

adhesives, Toughening of the matrix is carried out and each of | 
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tensile strength and tension paces of expansion is 1.5 from an epoxy | 

resin independent thing. It turned out that it improves more than | 

double. And by toughening of this resin matrix even when the | 

anchor depth is the same, Inventors checked that the peel strength of | 

the electroless plating film in the printed wired board using the | 

adhesives or the adhesives layer of this invention became high | 

compared with the case where only an epoxy resin is used as a resin | 

matrix. | 

[0042]In this invention, the resin which added the resin which gave | 

the sensitization group, respectively or the resin which has | 

photosensitivity, a monomer, etc. can be used for the thermosetting | 

resin and/or thermoplastics which were mentioned above. This is | 

because in the case of the resin complex of false uniform compatible | 

structure it can be made to decode before it hardens thermosetting | 

resin by exposure for a short time and phase separation progresses, | 

and false uniform compatible structure can be easily formed by | 

extension by making a sensitization group give thermosetting resin | 

etc. In the case of the resin complex of co-continuous structure or §j 

spherical domain structure, it is because it becomes easy to control | 
the shape of a grain shape (particle diameter etc.) of co-continuous 
structure or spherical domain structure. 

[0043]As a hardening agent of the resin matrix of this invention, 
when using an epoxy resin as thermosetting resin, an imidazole 
series hardening agent, diamine, polyamine, polyamide, anhydrous 

organic acid, vinylphenol, etc. can be used. On the other hand, when | 
using thermosetting resin other than an epoxy resin, a well-known 

hardening agent can be used. | 
[0044]Next, the heat resistant resin powder used in this invention is 

explained. The heat resistant resin powder concerning this invention I 

needs to be curing treatment settled. Since this Reason becomes a | 

solvent in which heat resistant resin powder dissolves thermosetting I 
resin, thermoplastics, and a photopolymer by curing treatment with 

insolubility, By reducing the viscosity of a resin solution by dilution | 

using such a solvent, it is because heat resistant resin powder | 
[ finishing / curing treatment ] can be uniformly distributed in this 
resin solution. When obtaining the resin complex of false uniform 

compatible structure, in order to mix thermosetting resin or a | 

photopolymer with thermoplastics in the state of compatibility, use a | 

solvent, but. Even in such a case, since heat resistant resin powder | 

[ finishing / curing treatment ] does not dissolve in the solvent, it can | 

form a clear anchor. As the above-mentioned heat resistant resin | 

powder concerning this invention, an epoxy resin, amino resin I 

(melamine resin, urea resin, guanamine resin), polyester resin, bisma | 

RAID triazine resin, etc. can be used. Although not contained under | 

the category of the heat resistant resin powder of an application I 

concerned, it is also possible to replace with heat resistant resin | 

powder and to use rubbers, such as butadiene and ABS plastics. | 

[0045]In this invention, as a thermosetting resin ingredient of an | 

insoluble heat resistant resin matrix, an epoxy resin can be used for I 

acid or an oxidizer, and, on the other hand, an epoxy resin can be I 

used for acid or an oxidizer also as heat resistant resin powder of | 

fusibility. The solubility to an oxidizer is taken for an example and | 

this point is explained below. The epoxy resin can make the physical | 

properties differ greatly by controlling these prepolymers (molecular | 

weight 300 -10000 grade comparatively polymer of low molecular | 
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weight), the kind of hardening agent, and cros slinking density. The | 
difference of these physical properties can be adjusted to the thing of | 
arbitrary solubility by choosing suitably not an exception but the | 
kind of ** prepolymer, the kind of ** hardening agent, and ** | 
crosslinking density also to the solubility to an oxidizer. For | 
example, as epoxy resin [ of fusibility ]", alicyclic epoxy is chosen as | 
"oxidizer which constitutes heat resistant resin powder as a (A) | 
"epoxy prepolymer, a chain aliphatic poly amine hardening agent is 
used for it as a hardening agent, and it is a molecular weight between | 
the points constructing a bridge (the molecular weight between the 
points constructing a bridge). Crosslinking density becomes low, so | 
that it is large. What constructed the bridge quietly as 700 grade" is 
used. On the other hand, as "an epoxy resin of poor solubility 
[ oxidizer ] (insolubility is also included)" which is a thermosetting 
resin ingredient of a heat resistant resin matrix, "(B) A bisphenol A 
type epoxy resin is chosen as an epoxy prepolymer, An aromatic 
diamine system hardening agent is used as hardening material, and it | 
is a molecular weight between the points constructing a bridge 500 
Thing" which constructed the bridge forward and backward, (C) 
"what chose phenol novolak type epoxy resin as an epoxy 
prepolymer, used the acid anhydride system hardening agent as a 
hardening agent, and constructed the bridge about over 400 in the 
molecular weight between the points constructing a bridge" whose 
solubility is still lower than this is used. Said epoxy resin (B) can 
also be used for "oxidizer as epoxy resin [ of fusibility ]", and said 
epoxy resin (C) is adopted as "an epoxy resin of poor solubility 
[ oxidizer ] " in this case. As explained above, an epoxy resin can be | 
adjusted to the thing of arbitrary solubility by choosing suitably the 
kind of ** prepolymer, the kind of ** hardening agent, and ** 
crosslinking density. Poor solubility (or insolubility) means the 
relative dissolution rate to an oxidizer in the oxidizer at fusibility or I 
an oxidizer so that I may be understood from the above-mentioned 
example. 

What is necessary is just to choose a thing with a solubility 
difference as an oxidizer arbitrarily as fusibility and insoluble epoxy | 
resin impalpable powder. | 
As a means to give a solubility difference to resin, it may not be 
limited only to adjustment of the kind of ** prepolymer, the kind of | 
** hardening agent, and ** crosslinking density, and they may be ; 
other means. In Table 1, the prepolymer, a hardening agent, 
crosslinking density, and solubility are listed about each above- 
mentioned epoxy resin. I 
[0046] | 
[Table 1] | 
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[0047]In this invention, oxidation treatment of fixed time is I 

performed using the solubility difference of each epoxy resin which | 
was mentioned above. By performing such processing, the 

dissolution of the epoxy resin impalpable powder of fusibility with I 

the largest solubility to an oxidizer takes place violently, and a big | 
crevice is formed. The epoxy resin matrix which contains poorly 

soluble thermoplastics in an oxidizer simultaneously remains, and a I 
roughened surface (anchor) as shown in drawing 1 is formed. 

[0048]In this invention, what mixed thermoplastics, such as PES, is 1 
used for the epoxy resin as a heat resistant resin matrix, and the 

tendency for the solubility to acid or an oxidizer to fall was seen by I 

making thermoplastics contain in this way. When the resin complex I 

of false uniform compatible structure was especially adopted as a I 
heat resistant resin matrix, the fall of the solubility was remarkable. 
[0049]In this invention, the thing of various form, such as particle 
shape, hollow shape, and the shape of a piece of cracking, can be 
used for heat resistant resin powder, and especially in the case of 
particle shape, 1) A particle with a mean particle diameter of 10 

micrometers or less, the floe which was made to condense heat | 

resistant resin powder with 2 mean particle diameter of 2 | 

micrometers or less, and was made into the size with a mean particle | 

diameter of 2- 10 micrometers, 3) The mixture of heat resistant resin | 

powder with a mean particle diameter of 2- 10 micrometers and heat | 

resistant resin powder with a mean particle diameter of 2 | 

micrometers or less, 4) Even if the surface of heat resistant resin 1 

powder with a mean particle diameter of 2- 10 micrometers has little 1 

heat resistant resin powder with a mean particle diameter of 2 1 

micrometers or less or inorganic powder with a mean particle I 

diameter of 2 micrometers or less either, it is desirable to be chosen I 

out of the pseudo grain to which make one sort come to adhere. 1 

When this Reason exceeds the mean particle diameter of 10 1 

micrometers, it is because an anchor becomes deep and it becomes I 

impossible to form what is called a fine pattern below 100 mum, and I 

on the other hand, the Reason the false particles of the above 2-4 are 1 

desirable can form a complicated anchor, can raise peel strength, and 1 

is ** et al. in order that this heat resistant resin powder may prevent I 

condensation — that surface — silica — it is desirable to make coating I 

by sol etc. As for the loadings of this heat resistant resin powder, it is 1 

:| 
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desirable that it is a rate of 5-100 in a weight ratio to the resin solid | 

content 100 of a heat resistant resin matrix. This Reason is because | 

[ the quantity of a heat resistant resin matrix becomes less relatively | 

and the intensity of an adhesives layer falls ] a mull becomes | 

difficult, when the case of less than five cannot form an anchor but it | 

exceeds 100 by a weight ratio. | 

[0050]Next, how to manufacture the printed wired board of this | 

invention using the adhesives for nonelectrolytic plating or the | 

adhesives layer for nonelectrolytic plating mentioned above is | 

explained. | 

** . The adhesives for nonelectrolytic plating which comprise an | 

unhardened photopolymer or mixed resin of unhardened | 

thermosetting resin and thermoplastics are first applied on a | 

substrate, Or the adhesives layer for nonelectrolytic plating is | 

provided by forming by lamination what was made to carry out semi- | 

hardening of the adhesives themselves, and was made into film state, | 

and forming the substrate itself with the adhesives. Dry hardening of | 

this adhesives layer is carried out, and the resin complex which §j 

constitutes a resin matrix forms the adhesives layer for | 

nonelectrolytic plating which has false uniform compatible structure, | 
co-continuous structure, or spherical domain structure. 
[0051]** . Next, dissolution removal of at least some heat resistant 
resin powder currentiy distributed on the surface of said adhesives 
layer for nonelectrolytic plating is carried out using acid or an 

oxidizer. The substrate in which the adhesives layer was formed can I 
be immersed into that solution, using the solution of said acid or an 

oxidizer as this method, or it can carry out by carrying out the spray | 

of acid or the oxidizer solution to a substrate, or other means, and, as | 

a result, the surface of an adhesives layer can be roughened. ilj 

[0052]Here, as an oxidizer which roughens adhesives, chromic acid, I 

chromate salt, a permanganate, etc. are good. As acid, chloride, I 
sulfuric acid, organic acid, etc. are good. 
[0053]** . Next, nonelectrolytic plating is performed to the 
adhesives layer for nonelectrolytic plating on a substrate by which 
surface roughening was carried out. As this nonelectrolytic plating, 

for example Non-electrolytic copper plating, electroless nickel | 
plating, Even if unelectrolyzed tinning, unelectrolyzed gilding, 
unelectrolyzed silver plating, etc. can be mentioned and there are 

especially littie non-electrolytic copper plating, electroless nickel | 

plating, and unelectrolyzed gilding either, it is preferred that it is a | 

kind. The nonelectrolytic plating or electroplating of a kind which | 

performed said nonelectrolytic plating and also is further different | 

can be performed, or the coat of the solder can also be carried out. In | 

the case of nonelectrolytic plating, a circuit pattern can be drawn | 

with plating by forming plating resist etc. Nonelectrolytic plating can | 

be performed to the whole surface, subsequently it can etch into it, I 

and a conductor circuit can also be drawn on it. | 

[0054]As a printed wired board produced by making it above, ** | 

The single-sided printed wiring board which forms plating resist and | 

a conductor circuit via the above-mentioned adhesives layer for | 

nonelectrolytic plating on a substrate, ** The double-sided printed | 

wiring board which forms plating resist and a conductor circuit via | 

the above-mentioned adhesives layer and through hole of substrate I 

both sides, And on the substrate in which the ** 1st conductor layer | 

was made to form, the build-up multilayer interconnection board | 
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which comes to carry out multilayer formation of the conductor | 
circuit via the layer insulation layer (said adhesives layer) which has | 
a viahole can be mentioned. | 
[0055]The adhesives for nonelectrolytic plating used for this | 
invention can be used conveniently for material, parts, etc. which | 
could apply, for example, were covered with plating films, such as | 
structural material and autoparts, besides the field of a printed wired | 
board. | 
[0056] | 
[Working example] (Embodiment 1) thermosetting resin + 
thermoplastics (1) cresol novolak type epoxy resin (the Nippon 1 
Kayaku make.) Trade name : EOCN-104S weight per epoxy 
equivalent 220, molecular weight 5000 70 weight section, Polyether | 
sulphone (PES) (product made from ICI, trade name:Victrex 
molecular weight 17000) 30 weight section, imidazole series 
hardening agent (made in [ Shikoku Chemicals ], trade name:2E4 
MZ-CN) 5 weight section, and epoxy resin impalpable powder (the 
Toray Industries make.) Trade name : adding dimethylformamide / 
butyl-cellosolve (1/1) partially aromatic solvent, after mixing the 
thing of mean-particle-diameter 5.5 mum for TOREPARU EP-B and | 
mixing ten weight sections for 20 weight sections and a thing with a | 
mean particle diameter of 0.5 micrometer. The HOMODI spar 
agitator adjusted to viscosity 120CPS, then it mulled with 3 rolls, 
and the adhesives solution was obtained. The viscosity in the room 
temperature at this time was 2-5Paands. 

(2) It applies on the glass epoxy electric insulating plate (made by 
Toshiba Chemical) with which this adhesives solution is not stuck on | 
copper foil using the roller coater (product made from Sir matelot 
NIKUSU trade), Then, it carried out at 80 **, dry hardening was 
carried out by 150 ** by 120 ** for 2 hours for 5 hours for 2 hours, 

and the 20-micrometer-thick adhesives layer was formed. 

(3) After immersing the above-mentioned substrate in which the 
adhesives layer was formed, for 15 minutes at 70 ** in chromic acid | 
solution (CrO3,500 g/1), having roughened, ranking second and 
immersing the surface of the adhesives layer in the neutralized ; 
solution (product made from SHIPUREI), it rinsed. The roughened 
surface was JIS-B-0601 Rmax=10micrometer. 

(4) Give a palladium catalyst (product made from SHIPUREI) to the | 
substrate which roughened the surface of the adhesives layer, and the | 
surface of an adhesives layer is activated, Subsequently, plating 

resist was provided in accordance with the conventional method, it 
dipped in the electroless plating liquid for additives of the 
presentation shown in Table 2 after that for 1 1 hours, non- | 
electrolytic copper plating whose thickness of a plating film is 25 
micrometers was performed, and the printed wired board was 
manufactured (refer to drawing 1) . I 
[0057] | 
[Table 2] | 
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[0058]The hardened material produced by making only resin | 

equivalent to the matrix of the adhesives used by this example heat- | 

harden on the above-mentioned conditions is mean particle diameter, | 

when TEM observation was carried out. A resin particle of 0. 1 1 

micrometer or less was seen. When the hardened material produced | 

by making harden the mixture of the resin composition which does | 

not mix the above-mentioned epoxy resin impalpable powder did the | 

viscoelasticity determination examination on condition of for | 

vibrational frequency 6.28 rad/sec and heating-rate/of 5 **, the §j 

number of the peaks of the glass transition temperature Tg was one | 
(refer to drawing 2) . Therefore, it is thought that the matrix of the 
adhesives used by this example is presenting false uniform 

compatible structure (refer to drawing 3) . I 
[0059](Embodiment 2) thermosetting resin + thermoplastics ( 1 ) 
cresol novolak type epoxy resin (the Nippon Kayaku make.) trade 

name: — EOCN-103S70 weight section and polyether sulphone if 

(PES) (the product made from ICI.) trade name: - Victrex30 weight I 

section and an imidazole series hardening agent (made in Shikoku I 

Chemicals.) trade name: ~ 2 PHZ-CN10 weight section and epoxy I 

resin impalpable powder (the Toray Industries make.) Trade name : I 

adding dimethylformamide / butyl-cellosolve ( 1/ 1 ) partially aromatic I 
solvent, after mixing the thing of mean-particle-diameter 5.5 mum 

for TOREPARU EP-B and mixing ten weight sections for the thing || 
of 20 weight sections and mean-particle-diameter 0.5 mum. The 

HOMODI spar agitator adjusted to viscosity 120CPS, then it mulled | 

with 3 rolls, and the adhesives solution was obtained. i 

(2) It applies on the glass epoxy electric insulating plate (made by | 
Toshiba Chemical) with which this adhesives solution is not stuck on | 
copper foil using the roller coater (product made from Sir matelot | 
NIKUSU trade), Then, it carried out at 80 **, dry hardening was | 
carried out by 150 ** by 120 ** for 5 hours for 3 hours for 3 hours, | 
and the 20-micrometer-thick adhesives layer was formed. | 

(3) After immersing the above-mentioned substrate in which the I 
adhesives layer was formed, for 15 minutes at 70 ** in chromic acid I 
solution (CrO3,500 g/1), having roughened, ranking second and I 
immersing the surface of the adhesives layer in the neutralized I 
solution (product made from SHIPUREI), it rinsed. I 

(4) Give a palladium catalyst (product made from SHIPUREI) to the I 
substrate which roughened the surface of the adhesives layer, and the I 
surface of an adhesives layer is activated, Subsequently, plating I 
resist was provided in accordance with the conventional method, it I 
was immersed in the electroless plating liquid for additives of the I 
presentation shown in Table 2 after that for 1 1 hours, non- I 
electrolytic copper plating whose thickness of a plating film is 25 I 
micrometers was performed, and the printed wired board was I 
manufactured. I 
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[0060]When TEM observation of the hardened material produced by | 

making only resin equivalent to the matrix of the adhesives used by | 

this example heat-harden on the above-mentioned conditions was | 

carried out, the resin particle with a mean particle diameter of 0.05 i| 

micrometer or less was seen. When the hardened material produced | 

by making harden the mixture of the resin composition which does | 

not mix the above-mentioned epoxy resin impalpable powder did the | 

viscoelasticity determination examination on condition of for 1 

vibrational frequency 6.28 rad/sec and heating-rate/of 5 **, the 1 

number of the peaks of the glass transition temperature Tg was one. | 

Therefore, it is thought that the matrix of the adhesives used by this | 

example is presenting false uniform compatible structure. 1 

[0061] (Embodiment 3) a thermosetting resin + thermoplastics (1) | 

bisphenol A type epoxy resin (the product made from oil recovery | 

shell.) Trade name : Epicoat 828 weight-per-epoxy-equivalent 190, | 

molecular weight 380 70 weight section, 30 copies of polyether I 
sulphone (PES) (the product made from ICI, trade name:Victrex), 

imidazole series hardening agent (made in [ Shikoku Chemicals ], | 
trade name:2E4 MZ-CN) 10 weight section, and epoxy resin 
impalpable powder (the Toray Industries make.) Trade name : 

adding dimethylformamide / butyl-cellosolve ( 1/ 1 ) partially aromatic | 
solvent, after mixing the thing of mean-particle-diameter 5.5 mum 
for TOREPARU EP-B and mixing ten weight sections for the thing 
of 20 weight sections and mean-particle-diameter 0.5 mum. The 

HOMODI spar agitator adjusted to viscosity 120CPS, then it mulled | 
with 3 rolls, and the adhesives solution was obtained. 

(2) It applies on the glass epoxy electric insulating plate (made by | 
Toshiba Chemical) with which this adhesives solution is not stuck on | 
copper foil using the roller coater (product made from Sir matelot | 
NIKUSU trade), Then, it carried out at 80 **, dry hardening was | 
carried out by 150 ** by 120 ** for 4 hours for 2 hours for 1 hour, 

and the 20-micrometer-thick adhesives layer was formed. || 

(3) After immersing the above-mentioned substrate in which the 
adhesives layer was formed, for 15 minutes at 70 ** in chromic acid | 
solution (CrO3,500 g/1), having roughened, ranking second and j 
immersing the surface of the adhesives layer in the neutralized | 
solution (product made from SHIPUREI), it rinsed. | 

(4) Give a palladium catalyst (product made from SHIPUREI) to the | 
substrate which roughened the surface of the adhesives layer, and the | 
surface of an adhesives layer is activated, Subsequently, plating | 
resist was provided in accordance with the conventional method, it | 
was immersed in the electroless plating liquid for additives of the | 
presentation shown in Table 2 after that for 1 1 hours, non- 1 
electrolytic copper plating whose thickness of a plating film is 25 | 
micrometers was performed, and the printed wired board was 1 
manufactured. 1 
[0062]The hardened material produced by making only resin 1 
equivalent to the matrix of the adhesives used by this example heat- | 
harden on the above-mentioned conditions is mean particle diameter, | 
when TEM observation was carried out. A resin particle of 0. 1 1 
micrometer or less was seen. When the hardened material produced | 
by making harden the mixture of the resin composition which does | 
not mix the above-mentioned epoxy resin impalpable powder did the | 
viscoelasticity determination examination on condition of for 1 
vibrational frequency 6.28 rad/sec and heating-rate/of 5 **, the 1 
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number of the peaks of the glass transition temperature Tg was one. I 

Therefore, it is thought that the matrix of the adhesives used by this I 

example is presenting false uniform compatible structure. When the I 

hardened material produced by making harden the mixture of the I 

resin composition which does not mix the above-mentioned epoxy I 

resin impalpable powder did the viscoelasticity determination I 

examination on condition of for vibrational frequency 6.28 rad/sec I 

and heating-rate/of 5 **, the number of the peaks of the glass I 

transition temperature Tg was one. Therefore, it is thought that the I 

matrix of the adhesives used by this example is presenting false I 

uniform compatible structure. I 

[0063](Embodiment 4) Thermosetting resin + thermoplastics (1) I 

Although it is the same as that of Embodiment 1 fundamentally, I 

Bisphenol A type epoxy resin (product made from oil recovery shell, I 

Epicoat 828) 60 weight section, Polyether sulphone (PES) (product I 

made from ICI, trade name:Victrex) 40 weight section, imidazole I 

series hardening agent (made in [ Shikoku Chemicals ], trade I 

name:2E4 MZ-CN) 5 weight section, and epoxy resin impalpable I 

powder (the Toray Industries make.) Trade name : adding I 
dimethylformamide / butyl-cellosolve (1/1) partially aromatic 
solvent, after mixing the thing of mean-particle-diameter 5.5 mum 
for TOREPARU EP-B and mixing ten weight sections for the thing 
of 20 weight sections and mean-particle-diameter 0.5 mum. The 

HOMODI spar agitator adjusted to viscosity 120CPS, then it mulled I 
with 3 rolls, and the adhesives solution was obtained. 

[0064]The hardened material produced by making harden only | 

matrix resin of the adhesives of this example, the place which etched | 

the section with the methylene chloride (PES is dissolved), and I 

carried out SEM observation ~ the epoxy resin of mean particle | 

diameter 0.2 - 2 mum — the continuation structure (co-continuous | 

structure) of the spherical object considered to be rich was seen. I 

[0065](Embodiment 5) Thermosetting resin + thermoplastics (1) | 
Although it is the same as that of Embodiment 1 fundamentally, 

Bisphenol A type epoxy resin (product made from oil recovery shell, | 

Epicoat 828) 50 weight section, Polyether sulphone (PES) (product | 

made from ICI, trade name:Victrex) 50 weight section, imidazole | 

series hardening agent (made in [ Shikoku Chemicals ], trade | 

name:2E4 MZ-CN) 5 weight section, and epoxy resin impalpable | 

powder (the Toray Industries make.) Trade name : adding | 

dimethylformamide / butyl-cellosolve (1/1) partially aromatic | 

solvent, after mixing the thing of mean-particle-diameter 5.5 mum | 

for TOREPARU EP-B and mixing ten weight sections for the thing I 

of 20 weight sections and mean-particle-diameter 0.5 mum. The I 

HOMODI spar agitator adjusted to viscosity 120CPS, then it mulled I 

with 3 rolls, and the adhesives solution was obtained. I 

[0066]When the hardened material produced by making harden only I 

matrix resin of the adhesives of this example etched the section with I 

the methylene chloride in which PES is dissolved and SEM I 

observation was carried out, the spherical object considered to be I 

epoxy resin Rich with a mean particle diameter of about 2-5 I 

micrometers was seen, matrix resin — epoxy — a rich spherical object I 

— PES — it was what is called sea-island structure (spherical domain I 

structure) that appeared on the rich base (refer to drawing 4) . I 

[0067] (Comparative example 1) thermosetting resin — (1) phenol I 

novolak type epoxy resin (the product made from oil recovery shell.) I 
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trade name: — Epicoat 154 100 weight section and an imidazole 1 
series hardening agent (made in Shikoku Chemicals.) trade name: — | 
2P4MHZ4 weight section and epoxy resin impalpable powder (the | 
Toray Industries make.) Trade name : adding dimethylformamide / | 
butyl-cellosolve (1/1) partially aromatic solvent, after mixing the | 
thing of mean-particle-diameter 5.5 mum for TOREPARU EP-B and | 
mixing ten weight sections for the thing of 20 weight sections and | 
mean-particle-diameter 0.5 mum. The HOMODI spar agitator 
adjusted to viscosity 120CPS, then it mulled with 3 rolls, and the 
adhesives solution was obtained. 1 

(2) It applied on the glass epoxy electric insulating plate (made by 
Toshiba Chemical) with which this adhesives solution is not stuck on | 
copper foil using the roller coater (product made from Sir matelot 
NIKUSU trade), and after that, dry hardening was carried out by 150 | 
** by 100 ** for 5 hours for 1 hour, and the 20-micrometer-thick 
adhesives layer was formed. | 

(3) After immersing the above-mentioned substrate in which the 
adhesives layer was formed, for 15 minutes at 70 ** in chromic acid | 
solution (CrO3,500 g/1), having roughened, ranking second and 
immersing the surface of the adhesives layer in the neutralized 
solution (product made from SHIPUREI), it rinsed. 

(4) Give a palladium catalyst (product made from SHIPUREI) to the | 
substrate which roughened the surface of the adhesives layer, 

activate the surface of an adhesives layer, and it is immersed in the 
electroless plating liquid for additives of the presentation shown in 
Table 2 after that for 1 1 hours, Non-electrolytic copper plating 
whose thickness of a plating film is 25 micrometers was performed, | 
and the printed wired board was manufactured. | 
[0068]The peel strength of the non-electrolytic copper plating film in | 
the printed wired board manufactured by Embodiments 1 -5 and the 
comparative example 1 and the insulation resistance of an adhesives | 
layer, and the glass point move Tg were measured. The heat cycle 
test of -65 **x30min - 125 **x30min was done. The result is shown | 
in Table 3. By using the resin complex in which false uniform 
compatible solution structure, co-continuous structure, and spherical | 
domain structure are shown as an adhesives layer for nonelectrolytic | 
plating so that clearly from the result shown in this table, The printed | 
wired board whose bond strength, insulation, heat resistance, and 
thermo-cycle characteristic improved remarkably compared with the | 
conventional thing can be manufactured. j| 
[0069] 1 
[Table 3] 1 
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[0070] (Embodiment 6) The photosensitive dry film (made by E. I. 
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du Pont de Nemours) was laminated on thermosetting resin (part | 

sensitization-izing) + thermoplastics (1) glass epoxy copper clad | 

laminate (made by Toshiba Chemical), ultraviolet rays exposure was | 

carried out through the mask film in which the desired conductor | 

circuit pattern was drawn, and the picture was printed, subsequently | 

— developing negatives by 1,1,1 -trichloroethane and using a cupric- | 

chloride etching reagent — un— a conductor — after removing | 

copper of a part, the dry film was exfoliated in methylenechloride. | 

The patchboard which has the 1st layer conductor circuit which | 

consists of two or more conductive patterns on a substrate by this | 

was created. | 

(2) Into the epoxy resin particle suspension which obtained 200 g of | 

epoxy resin particles (the Toray Industries make, mean-particle- | 

diameter 3.9 mum) by making it distribute in 5 1. of acetone, stirring | 

within a Henschel mixer. By dropping the suspension obtained by | 

making distribute 300 g of epoxy resin powder (the Toray Industries | 

make, mean-particle-diameter 0.5 mum) in the acetone solution in | 
which the epoxy resin (product made from the Mitsui 

petrochemistry) was dissolved at a rate of 30 g to the acetone 11, | 
After making epoxy resin powder adhere to the above-mentioned 
epoxy resin particle surface, the above-mentioned acetone is 
removed. 

Then, it heated to 150 ** and false particles were created. | 
The mean particle diameter of this false particle is about 4.3. It is 

mum. | 

About 75 weight % existed in the range of **2 micrometers focusing | 

on mean particle diameter. | 

The acrylic ghost of cresol novolak type epoxy resin ( weight per | 

epoxy equivalent 210 made from oil recovery shell, molecular | 

weight 2000) 50% (3) 70 weight sections, Polyether sulphone (PES) I 

30 weight section, diaryl terephthalate 15 weight section, 2-methyl- | 

1 - [4-(methylthio) phenyl]-2-**********************- l(made §j 
by Ciba-Geigy)4 weight section, Adding butyl cellosolve, after 

mixing imidazole series hardening agent (made in [ Shikoku | 

Chemicals ], trade name:2E4 MZ-CN) 4 weight section, and false | 

particle 50 weight section created with the above (2). The HOMODI | 

spar agitator adjusted to the viscosity of 250 cps, then it mulled with | 

3 rolls, and the solution of the photosensitive resin composition was | 

prepared. | 

(4) On the patchboard which created the solution of this | 
photosensitive resin composition above (1), after using and applying | 
the knife coating machine and neglecting it for 20 minutes by the | 
horizontal state, it was made to dry at 70 ** and the photopolymer I 
insulating layer about 50 micrometers thick was formed. I 

(5) The photomask film in which the black spot of 100 mumphi was | 
printed was stuck to the patchboard which processed the above (4), | 
and it exposed by ultrahigh pressure mercury lamp 500mj / cm 2 . By I 
carrying out the ultrasonic development of this with a chlorothene 1 
solution, the opening used as the viahole of 100 mumphi was formed I 
on the patchboard. Said patchboard was exposed by about 3000 mj/ I 
cm 2 with the ultrahigh pressure mercury lamp, and the resin layer 1 
intermediate layer who has the opening excellent in the dimensional 1 
accuracy which is equivalent to a photomask film by [ of 5 hours ] 1 
heat-treating by 150 ** after that was formed by 100 ** for 1 hour. 1 
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(6) After immersing the patchboard which processed the above (5 ) | 
for 15 minutes at 70 ** in potassium permanganate (KMn04, 500 g/ §j 
1), having roughened, ranking second and immersing the surface of | 
the resin insulating layer between layers in the neutralized solution | 
(product made from SHIPUREI), it rinsed. | 

(7) The palladium catalyst (product made from SHIPUREI) was | 
given to the substrate which roughened the surface of the resin | 
insulating layer, the surface of the insulating layer was activated, it | 
was immersed in the electroless plating liquid for additives of the | 
presentation shown in Table 2 after that for 1 1 hours, and non- | 
electrolytic copper plating whose thickness of a plating film is 25 1 
micrometers was performed. | 

(8) Above (4) After repeating the process to - (7) twice, the wiring | 
layer manufactured the build-up multilayer interconnection board of | 
four layers by performing the process of the above (1) further (refer | 
to drawing 5) . 1 
[007 1 ]The hardened material produced by making only resin I 
equivalent to the matrix of the adhesives used by this example heat- I 
harden on the above-mentioned conditions, When the section was §j 
etched with the methylene chloride and SEM observation was | 
carried out, it is mean particle diameter. The continuation structure | 
(co-continuous structure) of the 0.2-2-micrometer spherical object 
considered to be epoxy resin Rich was seen (refer to drawing 6). | 
When the hardened material produced by making harden the mixture I 
of the resin composition which does not mix the above-mentioned | 
epoxy resin impalpable powder did the viscoelasticity determination | 
examination on condition of for vibrational frequency 6.28 rad/sec 

and heating-rate/of 5 **, the number of the peaks of the glass I 

transition temperature Tg was two (refer to drawing 7) . Therefore, it I 
is thought that the matrix of the adhesives used by this example is 

presenting co-continuous structure. 1 

[0072] (Embodiment 7) Thermosetting resin (part sensitization-izing) I 

+ thermoplastics (1) Although it is the same as that of Embodiment 6 | 
fundamentally, Oligomer of the photosensitive grant which acrylic - 

ized 25% of the epoxy groups of cresol novolak type epoxy resin | 

(CNA25, molecular weight 4000), PES (molecular weight 17000), | 

an imidazole hardening agent (made in Shikoku Chemicals, trade | 

name:2E4 MZ-CN), The trimethyl bird acrylate (TMPTA) which is a | 

monomer made from sensitization, It mixes using DMF using a | 

photoinitiator (the Ciba-Geigy make, trade name:I-907) by the | 

following presentation, Furthermore, the thing of mean-particle- | 

diameter 5.5 mum to this mixture for epoxy resin impalpable powder 1 

(the Toray Industries make, a trade name: TOREPARU EP-B) 20 J 

weight sections, After mixing ten weight sections, the HOMODI I 

spar agitator adjusted the thing of mean-particle-diameter 0.5 mum I 

to viscosity 120CPS, then it mulled with 3 rolls, and the adhesives 1 

solution was obtained. 1 

resin composition: — sensitization-ized epoxy / PES/TMPTA /I-907 / I 

imidazole =75/25/10/5/5 - hardening of these adhesives was 1 

performed by heat-hardening, after performing vacuum drying at 25 1 

** and carrying out UV curing of this. 1 

[0073]When vacuum drying, UV curing, and the hardened material I 

produced by making heat-harden carried out TEM observation only I 

of the resin equivalent to the matrix of the adhesives of this example 1 
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like Embodiment 1 on the above-mentioned conditions, it is mean | 
particle diameter. A resin particle of 0. 1 micrometer or less was | 
seen. When the hardened material produced by making harden the | 
mixture of the resin composition which does not mix the above- | 
mentioned epoxy resin impalpable powder did the viscoelasticity | 
determination examination on condition of for vibrational frequency | 
6.28 rad/sec and heating-rate/of 5 **, the number of the peaks of the | 
glass transition temperature Tg was one. Therefore, it is thought that | 
the matrix of the adhesives used by this example is presenting false | 
uniform compatible structure (refer to drawing 3) . The SEM section | 
photograph of the adhesives layer hardening before and after I 
hardening was shown in drawing 8 and drawing 9 , respectively. | 
[0074] (Embodiment 8) Thermosetting resin (part sensitization-izing) | 
+ thermoplastics (1) Although it is the same as that of Embodiment 6 I 
fundamentally, Oligomer of the photosensitive grant which acrylic- I 
ized 25% of the epoxy groups of cresol novolak type epoxy resin | 
(CNA25, molecular weight 4000), PES (molecular weight 17000), | 
an imidazole hardening agent (made in Shikoku Chemicals, trade I 
name:2E4 MZ-CN), The trimethyl bird acrylate (TMPTA) which is a | 
monomer made from sensitization, It mixes using DMF using a I 
photoinitiator (the Ciba-Geigy make, trade name:I-907) by the 1 
following presentation, Furthermore, the thing of mean-particle- 
diameter 5.5 mum to this mixture for epoxy resin impalpable powder I 
(the Toray Industries make, a trade name: TOREPARU EP-B) 20 I 
weight sections, After mixing ten weight sections, the HOMODI | 
spar agitator adjusted the thing of mean-particle-diameter 0.5 mum | 
to viscosity 120CPS, then it mulled with 3 rolls, and the adhesives 
solution was obtained. I 
resin composition: — sensitization-ized epoxy / PES/TMPTA 11-901 1 I 
imidazole =75/25/10/5/5, although the basic composition of these | 
adhesives is the same as Embodiment 7, Hardening of these I 
adhesives was performed by heat-hardening, after unlike | 
Embodiment 7 performing vacuum drying at 50 ** and carrying out | 
UV curing of this. | 
[0075]When the hardened material produced by making harden resin | 
equivalent to the resin matrix of the adhesives of this example etched | 
the section with the methylene chloride and SEM observation was I 
carried out, the continuation structure (co-continuous structure) of | 
the spherical object considered to be epoxy resin Rich of mean | 
particle diameter 0.2 - 2 mum was seen. | 
[0076] (Embodiment 9) Thermosetting resin (part sensitization-izing) | 
+ thermoplastic resin (1) Although it is the same as that of I 
Embodiment 6 fundamentally, Oligomer of the photosensitive grant I 
which acrylic-ized 25% of the epoxy groups of cresol novolak type I 
epoxy resin (CNA25, molecular weight 4000), PES (molecular I 
weight 17000), an imidazole hardening agent (made in Shikoku I 
Chemicals, trade name:2E4 MZ-CN), The trimethyl bird acrylate I 
(TMPTA) which is a monomer made from sensitization, It mixes I 
using DMF using a photoinitiator (the Ciba-Geigy make, trade name: I 
1-907) by the following presentation, Furthermore, the thing of mean- I 
particle-diameter 5.5 mum to this mixture for epoxy resin impalpable I 
powder (the Toray Industries make, a trade name: TOREPARU EP- I 
B) 20 weight sections, After mixing ten weight sections, the I 
HOMODI spar agitator adjusted the thing with a mean particle I 
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diameter of 0.5 micrometer to viscosity 120CPS, then it mulled with | 

3 rolls, and the adhesives solution was obtained. | 

resin composition: — sensitization-ized epoxy / PES/TMPTA /I-907 / | 

imidazole =75/25/10/5/5, although the basic composition of these | 

adhesives is the same as Embodiment 7, Hardening of these | 

adhesives was performed by heat-hardening (80-200 **), after unlike | 

Embodiment 7 drying at 80 ** and carrying out UV curing of this. | 

[0077]When the hardened material produced by making harden only | 

resin equivalent to the matrix of this example on the same conditions | 

etched the section with the methylene chloride in which PES is | 

dissolved and SEM observation was carried out, the spherical object | 

considered to be epoxy resin Rich with a mean particle diameter of | 

about 2-5 micrometers was seen, matrix resin - epoxy — a rich | 

spherical object — PSF — it was what is called sea-island structure | 

(spherical domain structure) that appeared on the rich base. | 

[0078]Like Embodiment 7 - Embodiment 9 which were mentioned | 

above, by changing a drying condition showed that the hardened | 

material of false uniform compatible solution structure, co- §j 

continuous structure, and spherical domain structure was obtained §j 
from the adhesives of the same presentation. In the case of 
photosensitive adhesives, it is at the dry time, and this is because 

hardening is promptly performed by photo-curing, so it will be very | 

hard to generate the phase separation by subsequent heat curing if it | 
is uniform structure. A phase diagram is shown in drawing 10 - 1 2 

by reference. In Embodiments 7-9, the phase diagram differed in | 
creation conditions and were sensitization-ized epoxy / PES/ 
TMPTA /I-907 / imidazole =75/25/20/5/5. 
[0079] (Embodiment 10) Photopolymer + thermoplastics (1). This 

embodiment is an example which used the photopolymer instead of i 

thermosetting resin. | 

Although it is the same as that of Embodiment 6 fundamentally, | 

Epoxy group of cresol novolak type epoxy resin (product made from | 

oil recovery shell). Photosensitive oligomer acrylic-ized 100%, PES, | 
an imidazole hardening agent (made in Shikoku Chemicals, trade 

name:2E4 MZ-CN), The trimethyl bird acrylate (TMPTA) which is a 1 

monomer made from sensitization, It mixes using DMF using a | 

photoinitiator (the Ciba-Geigy make, trade name:I-907) by the | 

following presentation, Furthermore, a thing with a mean particle | 

diameter of 5.5 micrometers to this mixture for epoxy resin | 

impalpable powder (the Toray Industries make, a trade name: | 

TOREPARU EP-B) 20 weight sections, Mean particle diameter 0.5. |j 

After mixing ten weight sections, the HOMODI spar agitator | 

adjusted the thing of mum to viscosity 120CPS, then it mulled with 3 I 

rolls, and the adhesives solution was obtained. | 

resin composition: — sensitization-ized epoxy / PES/TMPTA /I-907 / I 

imidazole =80/20/10/5/5 — hardening of these adhesives was I 

performed by heat-hardening, after performing vacuum drying at 25 I 

** and carrying out UV curing of this. I 

[0080]When vacuum drying, UV curing, and the resin produced by I 

making heat-harden carried out TEM observation only of the resin I 

equivalent to the matrix of the adhesives of this example like I 

Embodiment 1 on the above-mentioned conditions, the resin particle I 

below mean-particle-diameter 0. 1 mum was seen. When the I 

hardened material produced by making harden the mixture of the I 
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resin composition which does not mix the above-mentioned epoxy | 

resin impalpable powder did the viscoelasticity determination | 

examination on condition of for vibrational frequency 6.28 rad/sec | 

and heating-rate/of 5 **, the number of the peaks of the glass | 

transition temperature Tg was one. Therefore, it is thought that the | 

matrix of the adhesives used by this example is presenting false | 

uniform compatible structure (refer to drawing 3) . 1 

[0081] (Embodiment 1 1) Photopolymer + thermoplastic resin (1) | 

Although it is the same as that of Embodiment 6 fundamentally, The | 

photosensitive oligomer which the epoxy group of cresol novolak I 

type epoxy resin (product made from oil recovery shell) acrylic-ized I 

100%, Phenoxy resin, an imidazole hardening agent (made in | 

Shikoku Chemicals, trade name:2E4 MZ-CN), The trimethyl bird I 

acrylate (TMPTA) which is a monomer made from sensitization, It I 

mixes using DMF using a photoinitiator (the Ciba-Geigy make, trade | 

name:I-907) by the following presentation, Furthermore, | 

condensation epoxy resin impalpable powder (refer to provisional- | 

publication-of-a-patent HI -30 1775 No. Embodiment 1) with a mean | 

particle diameter of 3.5 micrometers to this mixture 30 weight §j 
sections, Adding dimethylformamide / butyl-cellosolve (1/1) 
partially aromatic solvent, after mixing, the HOMODI spar agitator 
adjusted to viscosity 120CPS, then it mulled with 3 rolls, and the 

adhesives solution was obtained. I 

Resin composition: Sensitization-ized epoxy / phenoxy / TMPTA /I- I 
907 / imidazole =79/30/10/5/5 [0082]The hardened material 

produced by making harden resin equivalent to the resin matrix of | 

the adhesives of this example, the section — 2-butanone (FENOKI | 
resin is dissolved) the place which etched and carried out SEM 

observation ~ an epoxy resin with a mean particle diameter of 0.2-2 i 

micrometers — the continuation structure (co-continuous structure) i 

of the spherical object considered to be rich was seen. i 
[0083](Embodiment 12) Photopolymer + thermoplastics (1) 

Although it is the same as that of Embodiment 6 fundamentally, The | 
photosensitive oligomer which the epoxy group of cresol novolak 

type epoxy resin (product made from oil recovery shell) acrylic-ized | 

100%, PSF, an imidazole hardening agent (made in Shikoku | 

Chemicals, trade name:2E4 MZ-CN), The trimethyl bird acrylate | 

(TMPTA) which is a monomer made from sensitization, It mixes | 

using DMF using a photoinitiator (the Ciba-Geigy make, trade name: | 

1-907) by the following presentation, Furthermore, the condensation | 

epoxy resin impalpable powder (the process is indicated in the | 

provisional-publication-of-a-patent Hl-301775 No. Embodiment 1) | 

of mean-particle-diameter 3.5 mum to this mixture 30 weight | 

sections, Adding dimethylformamide / butyl-cellosolve (1/1) 1 

partially aromatic solvent, after mixing, the HOMODI spar agitator I 

adjusted to viscosity 120CPS, then it mulled with 3 rolls, and the I 

adhesives solution was obtained. | 

Resin composition: Sensitization-ized epoxy / PSF/TMPTA /I-907 / | 

imidazole =60/40/ 1 0/5/5 [0084] When the hardened material | 

produced by making harden only the matrix resin which constitutes | 

the adhesives of this example etched the section with the methylene | 

chloride in which PSF is dissolved and SEM observation was carried | 

out, the spherical object considered to be epoxy resin Rich with a I 

mean particle diameter of about 2-5 micrometers was seen, matrix | 

resin — epoxy — a rich spherical object — PSF — it was what is called | 
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sea-island structure (spherical domain structure) that appeared on the I 
rich base. I 
[0085](Comparative example 2) It is made to be the same as that of I 
Embodiment 6 except the resin composition which shows only I 
thermosetting resin to below (1), The solution of the photosensitive I 
resin composition of the pseudo grain content which consists of I 
epoxy resins was adjusted, the non-electrolytic copper plating film I 
whose thickness of the resin insulating layer between [ about 50 
micrometers thick ] layers and a plating film is 25 micrometers was I 
formed by turns on the patchboard which has the 1 st layer conductor I 
circuit, and the wiring layer manufactured the build-up multilayer I 
interconnection board of four layers. I 
[Resin composition] I 
** 50% acrylic ghost of cresol novolak type epoxy resin (product 
made from oil recovery shell) : 60 weight-section ** bisphenol A 
type epoxy resin (product made from oil recovery shell) :40 weight- I 
section ** diaryl terephthalate : 15 weight-section **2-methyl-l-. [4- I 
(methylthio) phenyl]-2-**********************- 1 (made by 
Ciba-Geigy) :4 weight- section ** imidazole series hardening agent 
(made in Shikoku Chemicals, trade name:2P4MHZ) :4 weight section I 
[0086]The peel strength of the non-electrolytic copper plating film in I 
the build-up multilayer interconnection board manufactured by 
Embodiments 6-12 and the comparative example 2, and the 
insulation resistance and the glass transition temperature Tg of the 
resin insulating layer between layers were measured. The heat cycle | 
test of -65 **x30min - 125 **x30min was done. The result is shown | 
in Table 4. By using the adhesives layer for nonelectrolytic plating 
of this invention which shows false uniform compatible solution 
structure, co-continuous structure, and spherical domain structure so | 
that clearly from the result shown in this table, The printed wired 
board whose bond strength, insulation, heat resistance, and thermo- 
cycle characteristic improved remarkably compared with the 
conventional thing can be manufactured. 
[0087] " 

l iable 4] I 





(kg/cm) 


(£3) 


Te 

(°C) 








6 


2.2 


10 11 


200 


>500 


3.5 




7 


2.8 


10" 


210 


MOOC 


3.4 
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2.2 


10" 


190 


>500 


3.4 




9 


1.9 


10" 


200 


>500 


3.4 




1 0 


2.8 


10" 


220 


>1000 


3.4 




1 1 


2.2 


10 ,a 


200 


>500 


3.5 




1 2 


L.9 


10" 


180 


>500 


3.4 


m 


mi 


1.6 


10 11 


160 


<400 


4.0 



[0088]The method or valuation method of the above-mentioned peel I 

strength, insulation resistance, glass transition temperature, and a I 

heat cycle test is explained. I 

(1) After forming and roughening a layer insulation layer to a peel I 

strength JIS-C-6481 (2) insulation-resistance board, catalyst grant I 

was performed, it ranked second, plating resist was formed, and the I 

resist pattern was created. Then, nonelectrolytic plating was I 
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performed and the insulation resistance between patterns was 1 

measured, last shipment =75/75 micrometer of insulation between | 

patterns went away, and measured the value V-1000 hours after [ of | 

24 ] 80 **/85% by the ** pattern. I 

(3) It measured by glass-transition-temperature Tg dynamic 1 
viscoelasticity measurement. 1 

(4) The heat cycle test of heat cycle test-65 **x30min - 125 1 
**x30min was done, generating of a crack and the existence of 1 
exfoliation of a layer insulation layer were investigated, and the 1 
number of durable cycles estimated. 1 
[0089] (Embodiment 13) Although the metal tone melamine facing | 
plate embodiments 1-12 indicated the embodiment about a printed | 
wired board, this example is application to a decorative sheet. 1 

(1) Basis weight made the wood-pulp-fibers paper-milling paper of | 
10-80g[/m ] 2 impregnate melamine resin, dried this, and considered | 
it as the impregnated paper of thickness 100 mum. | 

(2) Applied the adhesives for nonelectrolytic plating obtained in I 
Embodiment 1, and carried out vacuum drying at 30 ** after that, I 
and carry out at 80 ** for 2 hours, the surface of the plywood board | 
was made to carry out heat cure by 150 ** by 120 ** for 2 hours for | 
5 hours, and the 20-micrometer-thick adhesives layer for 1 
nonelectrolytic plating was formed in it. 

(3) It rinsed, after immersing this adhesives layer in chromic acid | 
solution (CrO3,500 g/1) for 15 minutes at 70 **, having roughened, I 
ranking second and immersing the surface of the adhesives layer in I 
the neutralized solution (product made from SHIPUREI), and the | 
Rmax=10**5micrometer adhesives layer was obtained. | 

(4) The palladium catalyst (product made from SHIPUREI) was 
given to the substrate which roughened the surface of the adhesives 
layer, the surface of the adhesives layer was activated, I 
unelectrolyzed silver plating was performed in accordance with the | 
conventional method, and the 60-micrometer-thick silver larer was 
formed in the surface. | 

(5) On the surface of this silver larer, the melamine resin 
impregnated paper obtained above (1) was laminated as an overlay | 
paper. | 

(6) While forming an overlay paper by laminating the Chinese poem | 
template with which unevenness of 1 -60 micrometers was provided | 
on this overlay paper furthermore, and bonding by thermo- | 
compression by 130 - 170 ** under the pressure of 30 - 80 kg/cm 2 , | 
Embossing was performed to the surface and the melamine facing | 
plate with metallic luster was obtained. 1 
[0090] Since the melamine resin layer in which the surface has I 
unevenness by translucency is formed, this unevenness plays the role I 
of a lens, a lower layer silver larer can come floating and be seen, I 
silver gloss looks beautiful in a decorative sheet, and this melamine 1 
facing plate is excellent in design nature. Although the heat cycle I 
test of -65 **x30min - 125 **x30min was done to this decorative I 
sheet, neither a crack nor exfoliation was seen. 1 
[0091] J 
[Effect of the Invention]As explained above, in this invention as a I 
heat resistant resin matrix of the adhesives for nonelectrolytic I 
plating, The resin complex which decoded by carrying out curing 1 
treatment of the mixture using the mixture of an unhardened 1 
photopolymer and thermoplastics, and formed false uniform I 
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compatible structure, co-continuous structure, or spherical domain §j 

structure can be used as an adhesives layer for nonelectrolytic ! 

plating. 1 

Therefore, without reducing heat resistance, electric insulation, and 1 

chemical stability, toughening of the resin matrix can be carried out 1 

and the adhesion of an adhesives layer, a layer insulation layer, and 1 

an electroless plating film can be improved remarkably. 1 

Thereby, it is higher-density, and it is stabilized and the printed 1 

wired board which is excellent in peel strength also in high wiring of 1 
pattern accuracy can be provided. Since it excels in peel strength, 

application to various structural materials with which the plating film | 
was covered, such as building materials, such as not only a printed 

wired board but a decorative sheet, and parts can be performed, and | 

it is useful industrially. 1 

[Translation done.] I 
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